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(54) DECODER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent number of repetition times in turbo 
decoding from being increased and to enhance the decoding characteristic of the 
titles decoder. 

SOLUTION: At a transmitter side, a multiplexer MUX multiplexes a plurality of 

media information sets 1, 2 n to generate a multiplex packet consisting of a 

payload, a header and a synchronizing word SYNC, the packet is assembled into 
frames, a turbo encoder T-ENC encodes the frames and the coded frames are 
transmitted to a communication line. A turbo decoder T-DEC having 1st and 2nd 
decoders DEC1, DEC2 applies repetitive decoding to a signal sent from the 
transmitter side, and outputs decoded information to a demultiplexer DMUX. A 
repetitive control section discriminates whether or not detection of a synchronous 
word and recovery of header information by a SYNC detector DETs and a header 
use communication path decoder DECh are successful so as to control repetition 
of turbo decoding depending on the result, Furthermore, in the case of repetitive 
turbo decoding, succeeding decoding uses external likelihood with respect to a 
check signal stream to enhance the decoding characteristic. 
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5 SftfS# £ & At) £ ft, ffirfBtfta£«*#l K*f-t- 

[n*^ 5 1 mmm-^m t mmnm-^m^h^ $ ft 
itsn i co^^fs^j t mmtrnm^i^^ y l 

fcfif«ra^Ja»££fifc$ftfcfe 2 oo^^m^iJi SrSff 
^JSr^-rSSfSW-g-i^A^^ti^ tulEJg 1 ©1£S 

m-i- i MffifiS 2 ©&Sff *5fl «r*J5fci-3 Sf9fS-§- £ *s A 
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[000 2] 

[^©SEfl?] •vA-^x-f 7f-f v'^'/HSSIffi:* 
l^Tfi, Mttfctf, ^rfclj\ jf'-^fctt, Blfei:* 

*L 0llx.fi, t 1 ** h:£», 3>t°^-^ 

"T—Vta h* coffin t* y h 3r, ?/vf^fV7« (MU 

x) -c— o©*y i^jfc-g-j&u e^-r?>„ tit, s 

(DMUX) -c\ #;*7^XlW«K:#8£L;fc&, W£1-3„ 
[0 00 3] i-Ar'f-tJ'j 7fV v^MtfgiifSSr, 7 

m.&icxzmvfTjEX'hz,, xkmrnx-te, mmv&n^k 

|g (ENC) tr«t«9lf«m^J (INF) iZMlsXffife<DWHr 

itmnfi^m^^x^vT-^m^m^ cchk) st^l 

(DEC) ^\ g«UfcflMWt#W (SIbINF) fCStbT, 

s«L^/^yx^^s«^ij (s«chk) tmtm^it 

Mz.^m%n (*-§-lNF) ^1#?>o r©J;5ic, 

A^-^ T#fi^l • (MUX • DMUX) t , ilff Sg 

^F^b« • (ENC • DEC) #£#3 >-jK-^X h t 

[0 0 0 4] IH7*5J:r/|I|8?r#KLT, ^*<D-^/W^ 

"To ^f-TTMai, 2, ntt#«^ (MUX) ic 
XiQ&mZhX&m'^'y h (M-PAC) dsm^$tu5o 

hM-PACW<-r n — K (PYLD) iCllX^^HSo PYLDcDffj 
mete. PYLDCifO«t5>5c«S«>W«*s, «-*if©<e> 
(bit) Hxfe^tbT^S^Sr^-rSiJMf^i: b 
X^sr? (HEAD) *5fatt$tb5o ^rbT, M-PACW$feIB 
^SSr^-TlHl^ff# (SYNC) ^HEAD(7)tfr©(CiJB^^ 
5 0 rflDiSftflUaw/^y LTf*. ITUT'# 

^-ft; $ ttfcH. 2237° n h 3 5 „ 

[000 5] 07 fcti, affig&#-&'ffcte*-##-S-K:£ 
<5<#jfeSrtRfflUfc«Sr^UTl^. E17co (a) ttil 
««©«f**rij*L-C*i«K #fi^yh (M-PAC) ?iJSr 
yU—M\3& (FRM) {Cit), l£ft|C7l/- A-fk (7 
U-Aft : Kt'y h) L, w i©fiMM&-8-5« 

(INF1) tit, ^-^-i-^T-ENCtcA^-TSo * 
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(T-ENC) fc»±, JfS 1 ©ii«»ffiF<HtS (E 
NCI) »CjP*.T^>'#y-^« (ILV) £JR2 0>amBtt 
»*b« (ENC2) jWRKSftTlr*&. ^-jtfflF^-fbST-EN 
Ct?tt, MIEiB 1 ©tt«(B*JiJ (INF1) &mi©iHf8S 
W*fb» (ENC1) KJ:9ff*fl2UTj|llO/<yy-f*3lE 
f9*3W (CHKl) Sr^-t"5i:*Jc, lNFl=Sr-r y — ^ 
3g (ILV) -C-f>-* y— yLfcm^JSrINF2i: UT, fit I 
NF2§r^ 2 OiffifsS&^^-ft:^ (ENC2) let tlff-ftLT 
l2©^!Jr^SfBf5i| (CHK2) fcdfcfifcU tuaESi? 1 

comnm^-m (info , itfiiESiiicD^y^&^m-^j 

(CHKl) &£Vffil&m2<D/<\)7-4&&tS*§r&\ (CHK2) 

10006] El 7© (b) fig{ifl!l<£Miric£r*L-C:fc 
9» »l<oa«BS*#« (DEC1) . % 2 <K>ii{&!Stt#« 
(DEC2) , 2 0©^V^!)-y|g (ILV) , f-iV? V 
(DILV) ^ttASftSSfcAfl®*-***** 
(T-DEC) jJSR»tfe*tTV^*. SWB* 1 WiifB*§«-§-^ 
(DEC1) *iJ:t«B2©aflll8tt»« (DEC2) |4 V ivfix 

«*««r-5-x.3*flir:*« (La) «rAp*.3 W. 
[0 0 0 7] US 1 ©iifS S8«#3g (DEC1) M\ §{f Lfc 

k i (ommm^m (««infd tsdL^iw/^r 

-f (SmcHKi) kahxt, infiwVhu*^ 

(La-INFl) SrA^LT^-i-L, JSlO*ffit5l ((K 
■§-INFl) ir*tdINFl©^g5*S (Le-INFl) £fcti;'j-r 

5. m2<Dmm^m^ (dec2) nsmiNFisrw 
y (ilv) -cm y Lfcff^jfcgfgi 

NF2t Lt, r<D^f§INF2i:S(tLfc^2<D^y x-f«l 
Sfa^J (SftCHK2) KJP3.T, INF2©*ifj;fcg (La-I 
NF2) ^A^UT«^-b, »2©ffl#«*^J («*INF 
2) ir*ldINF20^gpjfcS (Le-INF2) ^ffi^-TS, ^ L 
t, INF1©*HU*SE (La-INFl) £ Lt, ffifE«-S§-INF2 
©fl-S5±g (Le-INF2) SttM y — ^« (DILV) X 
7Mv*y-:7Lfda-S§-£{fe£U Sfc, INF2©*flft± 
g (U-INF2) tLt, HUlE«-§-INFl©^-$B±a (Le-IN 

fi) H^y-yi§ (ilv) t?-f y-^ufc(s# 

fcttteUT, ffilEft 1 a>9tt&tt*& (DEC1) if2© 
a«8S«^gi (DEC2) <D«-§-&K«U BrJ£©Hl8:©E 



^^-INFaSr^y'^ y-^Lfc{f#Sr«#INFl 
[000 8] r <D*-<im^ri\: • 
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error correcting coding and decoding: Turbo-codes 
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[2] J. Hagenauer, E. Offer, and L. Papke, "Ite 
rative decoding of binary block and convolutional 
codes", IEEE Trans. Inform. Theory, IT-42, no. 2, p 
p. 429-445, March 1996. 

[3] S. Benedetto, D. Divsalar, G. Montorsi, an 
d F. Pollara, "Serial concatenation of interleaved 

codes: performance analysis, design, anditerative 

decoding", IEEE Trans. Inform. Theory vol. IT-44, 
no. 3, pp. 909-926, May 1998. 

[0 0 0 9] Z<DX — #&%3&7-[)ECfr 

&m#s*b*3H3-iNFi?ija»e>, sYNc^mig (det s ) 

<9 fulEIHJWff-il-SYNCSr^tiiLT, ^M^tr y hM-PAC© 
ftSttK t ^ y ^HEAD©4fc««:»£ U ^ v ¥\M W 
±Lt, ftMm (DMUX) KX<0. W^y^ttf*fc« 
v\ HulS^x^Ttf^l . 2, n^itS, * 
Jb\ El 7 t HI 8 \Z7jk LtcMX'tt. <*> v ytfr$8HEAD©^£ 

mim&^t^ (ENCh) fciUlfttjrEW^kSrlfeL., 
Sfaffiy-C— y^fflroMKtttlg (DECh) \z£<o. m<0 

|)l9fTIE??-5Hfci£i Ltli, ITU-T"C«!Wb$*bfcH.223 
Annex B7°n h =^/5 s fc?)o 
[0 0 10] 

[0 0 11] *r-C% *|gBJtt. ^-#«fOS«5ra 
< AaSftfe it/*Q.ajlffi<?3*iAPSrE$lhi-5 r t (DX'Z z> 
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[0012] 

tm**©fl!f«S:^illH-5fc«>©#J»fi»«Sr-&tf#fi>''« 

mm&®m*mfflir2>fflffl&&b *>©-?*> 3 0 

$6£r^trt>©Tfc3 0 ££>lc, BuiH#*^y^ Mc#fi 
lt;$iiTV^ttr$B©«ffl, &3VM4, {#$!©*£ 

frfidrlr S*»5a»K:J:5, *-*K«-§-©K«S:8i*fftf- 
[0 0 13] #389!0>te©«*3£11«\ « 

^kmt^\^mm-^mm^ht)>x^ a*i, mm& 

^afliJ{wS<3^r, HfilEti^fI^iJ^«^i-5«-§-©^ 

■fSii*STT«t*9» *-*'«-§-©£«© §8, 
[0 0 14] £f>K:*fc, #»93©£fcK:te©*ft-g-36« 

«±, t mmmiB^u-b^m^intzm i ©t& 

^■bffimm i ©«at(s#yijsr*i«-r5Sfsfg-g-t a* a* 

zmmzft-rzn i fltnEttf«fs#yusr« 

mt^m *mm-%%:mm%- 1 t»At> a ti s assess 2 © 

2<D&ttscttt^ mmm 1 <nm^&x°nttt Lfc 
itrlEig 1 ©^^{f-§-^j(cMi-?.^yfcS^^ie]©f^ 1 
©«-§-¥©{c:*5tt5HulE^ 1 ©&*{f ^©aw-fctftt 

fcfltfflEIB 2 ©tft*(3-S-5iJfj:BB-t-5^1-ai5*SSr*lHloKm 
2 ©«-§-^©tc*5(t 5 tfrtem 2 ©^ff#?iJ©«-§-{C*i 



[0015] 

1 ©HJI©^}cov^-cilli LTtftej-rSo 

t\ HI (a) fiii«{lij©*»j5)c, 01 (b) (iSWffiiJ© 
tSfiScSr^LTi^So r.©)ifaffiiJ©«^{±HtjfBI2l7 
(a) fc*Lfc«J*tPI«©'b©-e*)5. Ull (a) © 
iiftWc^T, •7/^^7"WT#*|g (MUX) f4#> 
X-fTtfNRl, 2, nt#lUt#I^5' h (M- 
PAC : Mt'. 7 h) ££/&1-§ 0 MrfBH 8 K^Lfc 4 5 
fc, M-PACfi, ®ft>, *^r, ffit©!!^ 
^-&©tW$8^i|X^$tv5-?-Yo-K (PYLD) , #m£;ft 

L/c^s/^ (HEAD) , -t LT, ^ h©5feSHSr^1-|Rl 
fflffl (SYNC) d»feK|j*Sii,« a Sfc, ^©^JT'(4, -~s/ 
S««K*sW*^y ^'l*|g©il 5 STiE t «f±l 
©fcfe, ^y^ffl©a«K«F-!HUS (ENCh) (Cj;9, ^ 

[0 0 16] Mk%$ (FRM) (4, MUX^ta^-TSM- 

PAC^IJ^. — Jt©*£ (KfcT^h) X'E^f?, -fe*© 

fbUt Lt^- ^-i-ffcgl (T-ENC) SrfflVN§ 0 T-ENC 
tt. INFltcM LXffife(D&%-ikffi.mi£fe\< ^ 1 ©^^ y ^ 
^^S«-§-?iJ (CHK1) fc£riST5JBl©«F*flsB (ENC 
1) (ILV) fCit) t's/ h©J®#Sr^ 

KL7tINFl£rINF2£ Lt, KlNF2{cM L.Xffife<D&%-fc 

m>n^^m2<Dy<vT^m^m^i (chk2) tr^-t- 

5^2©^F#^ (ENC2) -t LT, IN 

Fl, CHKl*5j;^CHK2/JSj|imail5o 
[0 0 1 7] 01 (b) ©^fffiic^o^Ttt, ^— t«« 

(t-dec) K£yRmm^zft?o mitma-t, t-d 

ECfcKJtfcllTI/^ffil *J.fctfSS 2 (DE 

Cl*S<tO ? DEC2) (C4 (J|giJfriE«-§-SrtT5/5 s , 

(4, *^J^A*/ / t5c4 £ U^m*©«^iailT*5'9, g 

mm-^m t s ^mm^n<Dmmm^mtmx% % t>^s^ 

Sr*"f«-5*©*ffiS:iR«)fc*l9±it«-g-yiJ (La) SrA 

^u, m#im<o&s «^t-8-^j©s^ 
ae) ^m^-rsatg^^-i-So 

[0018] 0^-T5 4 5 gffi Ufc* *«#?IJ (S 
ftlNFl). i Sfl Lfc® lO^Ur-f tt$flr-9?n (SfSCH 
Kl) Sr^l©iimSg«^ (DEC1) i^A^L, 
^f-f-^iJ («*INF1) Srm^U, «-§-INFl©^ 
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&±&m^m (Le-INFl) Sr^mi-5 0 ^l(Hl@ 
<D'&3=r-?i-£. INFlWVHfJ±Sm-§-?'J (La-INFl) (4 0 h 

-tz, nk^, gmiNFiwv* >j-ym (ilv) -tm>- 

«Lfc|g2©^y 7^&3£m#?lJ (SmCHK2) £Jg2© 

m\mm^ (dec2> ka^u is 2 ©«-§-« -g-?o (& 

#INF2) t«#INF2W^gB±*«-^?iJ (Le-INF2) £g 
m-TSo r^.T\ ttffEDEClT'^m^tUfcLe-INFlSr-r V 

* y — y« (ilv) -tm y — y v.fzm^iwKD-m 
m±mm^m a a -iNF2) titi^5. 

[0 0 19] -eLt« ±x6L-fcDECltDEC2©^-§-^n.SSr 

y— T'Sg (DILV) >^ y — ^L-fcLe-INF2SrLa-IN 

FliLT, M^£[II«©DECl©&gg£|gfTl-3<, 
-O-* y-^UfcLe-INFl$rLa-INF2t LT, mJigirlR)^ 

wDEC2w^s=srHfl-r5. 9fi£ia*©R**-s-oa, a 

•S§-INF2£rx-r y -y L/cm-i-^J jx(±«-§-INFl{d 
t>£L<^) &#8t£g (DMUX) l;A^t5itt)lC, SYNC 
tttttfl (DETs) T[3»f§SYNC£&tHU M^y Mh 

(DECh) -e«H>5fTIE«-S§-U £<bfc, fnEffl* 

[0 0 2 0] SYNCdMEL<^W£*"U&V>i:£, 
h 5 V Mi, ~ y ^ttf **s jE L < W£ $ v ^ # fctt % 

f4, Hl^-f"^ <fc 5 t> R«IM»»«:19:i;i\ $5K«fl»J«lgB 
KlflMaDETs*»fe©SYNC«a©sK5b/5feBScK:B8-t-*a^*i 
4, tfDEChfl* h ©«-5§— y ^t* «©» 5 <E>W»C§Si- 3 ffi 
^£:A;f>U SYNCas&tUT^T^S/^aN *3V^(±> 

[0021] s.mmmw^^^x. &© 

(1) ~ o) (Dmm^xvmm&noo 

(1) SYNCH, fetbbtltcVy h^^ — V (#J;U4*16 

try h©^^^.^) iat)ft»^ttj*), *« 

t'-y f^iJiSYNC/^ — ^©fgMSrft-^LTtSlil©^ 
ItBfflCSYNCtfSfca t^J/tl^, M-PAC©*A f -y h*f4 

5. 

S«<B©»»)*W^ mvifitiitiiZ tilth, 

(3) ^yytw«^cKl9^tiJ^?•§•^/4 5 ^$^^-cv^/ I el / ^ 

s> y«*^f±, PYLD©«$ Sr^-TW fett-CV ^5 



fc«>, -t*UCl4»K j!*CC0M-PACCD3feffifi:@ttt>A^. b 
fc^oT, *©»0fJcSYNCS:tfttil-f*r. £tf-?*&^4§ 

-t L-T, ±|E (1) , (2) *>5lr*tt (3) ©4 5(C$iJ 
S $ ttfctfr&fc 14, DMUXOtfiSO ^ -^«-§-^T-DEC{C 
*J(tSg:«lHlfC* 3 +^T*)fed>ofci:^J^LT, T-DEC© 
t>iC&m-rZ>£ ?\Cfflffl-tZ> 0 ^LT, SYNCtft 

^n-K (PYLD) ^fe^^^-rrtfMRSr^HWS. 
[0 0 2 2] Z.<DXo^. *&WV>Z<DMt&<OBffi\z£ 

tun, 4 T&M®<Dmmtfimi:~-yyn±& 

SSrlEKlftmi-Si: t j/ <ff^ 
«iS»*5 J: t^MSiSMwii^P S:B5ih-r5 r. t *sbt« t 

So 

[0 0 2 3] (|g 2 cDjOfeO^fi) S-C, ±x£Ufc^* 
SEJIf* J:tMK l 

{C*5V>Tfi, (DECK DEC2) »4 S SfflNFlfcS 

T, m*J.fct*IIS2©««EfB-§*!l (SWCHKU S«CHK 
2) fctt, *BU±aft LT0S:A*UTV^. ^IT?. 

[0 0 2 4] 1212 (a) fisuieS L^^f fiU©^ -tH^^- 

(T-ENC) (4, timm*m (INFO (c^l-c^i©^f-§- 

^aflij (w-^tsflji) i©^yy>f 

?IJ (CHKl) *±f$,-rZ>mi<Dftf§rik& (ENCl) t , ^ V 
^y-^ (ILV) fc:«fc«9 b-y N(0Jl#Sr^HL^INFl 
SrINF2t Lt, INF2Kl*rL-C!B2©W^l:afl!J (W-S^b 
^IU2) »CtiEI/^2©^y7 1 -f^2m^J (CHK2) 

2 (On^lrttM (ENC2) ^6>^$*bT*5 9 s EN 
CliENC2^ffi?lJ6*)tc:gEJ^$^TV^o ^Lt, INF1, CH 
Kl, CHK2/45^f$tv2)„ S:{f^IU^c:*3V^T^4, 0 2© 
(b) fc^i-^-jKitt** (T-DEC) tc4t3S««^-5: 

[0 0 2 5] *"f, HI3©IftBJI21=S:tj^tC N r©$l<0 

3© (a) (C^-riptC. HufB»-§-ftl§ (ENC) (4, IS 
««*?IJ (INF) SrA^J Uflff^04<f^fbafllJta<J^-C 
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(CHK) WHHUS (E 

NO *Stt5ttf$Wt-*?ll (INF) tmma^rm (CHK) (4, 

t- y h ( f 5/ h ) h m%\\L^<D nw&M tic&vm 

3© (b) tejj*-*-J:5te, *UlE«-§-^ (DEC) «\ INFSr 
«-g-©B8l©*)Jfc*#i: U La-INFSrINFC0»:St)±^ (« 

[0026] *HJ£©^Ji-ett, #:© J; b fc lt\ fcrfc 

■0*5. i-/i*3*>, HUxBtOi 5f-^-§-ft8& (ENC) fc*5 
I^T, tt^m^lJlNFt^^fl^ljCHKi: 1 » 1 ©|# 

tdfcs. ifcij^t, S3© ( c ) ic^-ri5(-. 

b©Attl*M#SriS»JcLT, ^«-§-^iJ (CHK) turn 

m^n (inf) (4, ^sff-§-?ijcHKSrA^ff-g-. mmm% 

5. LWot, 0 3© (d) IC^-T J; ? }C N 
(DEC) fc*$^T, CHK^ftA^m-^ INFSrg 
«#JJfC«-S§% MIE^^t:aiiJ^«^©^©^^#i: 
U La-CHK£CHK©*ff|;t^ (fafflSSr^i - ^) t L 

-esq*.*;: ticx 9, s«A*m-§- (r©*-^tt, 

*&3Sft*?!lCHK) ©^§B±S ((S*B«**i-fife^) £Le- 

cHKi i/rjun-fs;: 5. 
[00 2 7] 02© (b) n % r©«fc 5&&JLte:S<5 

HMR«-S^iiiNF©*|.«*ie««-er±ft<, 

^ijCHK©^a5±«t>^m LTflJffl-TS J: 5 K Lfcr.©H 
lfc©»tB©*-g-8tt»w*Slt5^ — (T-DEC) © 
W^Sr^1-^"n y^atiSo r©0}c43V*T, DEClio 
iU5DEC2ttV*-r^tiifS^#^t?fe9, Ifrx6©#-g-i 

[0028] 02 (b) t^i-i5(-, 
DECttSj:0DEC2tt, V*-rtxt, ^©^-A^IIiJfc'iO^til^ 
itfflf^'fs'f (SW) SrtLt^5. f tt, Jgl 
©iI{fBS«^3£ (DEC1) tt, 74 y^ (SW) & a Kl&ftlE 
Lfcit, §«CHKl£*fDJfc{a-§\ 
^#-fbaaiJlSr«^-©^©^**#t LT> DEC1KJ; 
9, INFl©^gB±S (Le-INFl) Srlfm-r^o SW 
SrbfcfiaftLfci: £f4, SmCHKlSrA^ff#, SfSINFl 



T> DEC1KJ:«3 V CHKl©^gB±$ (Le-CHKl) Sr^ttJ-f 
5. r ©Le-CHKl \$% 1 (RGS1) ICfEft^fr 

[0 0 2 9] Sfc, Sg2©iIfgSS«-S§-3g2 (DEC2) (4, 
74 y^- (SW) $ratr®gSLfci#(4, ftfll INFlSr-f ^ 

* y -y^iLv-cM y -y Lfcfi-g-^jsrgm inf2£ 

LT> SffINF2SrA^«-§-, §«CHK2£f»]3K{B-§\ 
^afl!l2Sra*<DBR<D^im*fFt Lt, INF2©^9?±* 

(Le-INF2) £»a3l-3„ &f£, SW& b fcffilJS Lfc £ # 
(4, SffiCHK2£A^«-8% Sff INF2£#JJtcm-§% iSM?* 

ikmm2&m%-<Dm<Dtt$M0kftki,x, dec2(c419, ch 

K2©^gP±^ (Le-CHK2) £rgtti-r3. r©Le-CHK2(4^ 
2©l^v?^^ (RGS2) (CEtt^^tS. Le-INFl 
Sr-C >^ y L/cfa-g-Sr*tu±S2 (U-INF2) t L 
TfflV*5. 04© (a) id. WJi©#^-^*-t- 0 
[0 0 3 0] ^LT, 04© (b) f^-Ti: 5t-, -hxE 
©DECliDEC2©^-§-«! ; aSrS ; ai-5. **d\ r©0{C*5 

**i LTfflv*fe*t5«-g-^ai:©B8#Sr^LO*-5. 
i-**?^>» ^1|HIS©DEC1©«^-T'f4, MIE^I' 
j/^SW^aiC^LT, SfSlNFlSrA^ft-g-, SffCHKl 
Srft*{S-§-, ^-i-fk^flijl *ftM2kWh b-C, INF1©^V 
§P±S (Le-INFl) Sr^mi-5. **S, r.©t^(Cf4, 

WSrbfcS^LT, SISCHKl?rA^'ff-§-> Sfi INFlSrJ&i 
a»«F-§-fkSMl] 1 Sr»**#t tt, CHK1©^?B 
^SLe-CHKlSr®m-r5. r©i^©*M±SLa- 
CHKl(C{4 0Sr^l/*5. ^-Lt, Lfc^-g|5±*Le-CHK 
1(4^ 1 ©Uv^^RGSlteteSfi-T-S. 
[0 0 3 1] ^iC, IffiE^ 2 ©«-§-§§DEC2©^ l@Sffl 

m-§--ef4, StJfS^-f' s/^sw^a [cg^u, StrfES: 
fs iNFi$r-r y —fmwiM >^ y u^sff inf 
2^a*«-§-, s«chk2^^j*{b-§-, mm^m**** 

LT V INF2©^ffl5±*Le-INF2Sr^W-t-5. r. 

Le-INFl 5r^f y -^INV-C^f >^ y -7'Lt, *HU 
*SLa-INF2t LtiV^„ ^(-. BfrfE^-T S^SWfc b 
(C§]#^-C, HUlESffCHK2SrA*fS-§-, tu^SfflNFl^ 
-Y y -y^INVT'-T y LfcgftINF2SrftJf[ 
f§#, aS»#^b«flJ2t«IJK*#t UC. S«CHK2©^ 
«B*ftLe-CHK2Sr*a-f5 0 tit, ttJWJUfc^W* 
ftLe-CHK2(4^2©Uv ; ^^RGS2(C^i-5„ r. 
©i^©*mi±^La-CHK2t LTf4 0SrfflV*5. 
[0 0 3 2] DECl{C*3t45^2lHia©^-§-Cf4, 

si*, huib^-c y=f-sw^a^m^ mmnm^tmm 

\^ SfsINFlSrA^ft-g-, S«CHKlS:«)3W9-§-, 

SSIJ 1 SrWJt^i Lt, gfll INFl©Le-INFl^gfi±S 

Sr^mi-5. r©i^, MfE^l liia©DEC2©aW^ 

mi,tck #©«#®a-e^ffl$tufcSf§iNF2©^*s 

Le-INF2Srx-Y y -^DILVT'xV y LfcL 



(7) 



#M¥12-295115 



*b\Z®W^, £«CHKl£A*{H§\ SftINFl*j*J*fS 

aw-s^k«fliji *m$.&wt it, gfscHKi©^a 

*«Le-CHKl5:^mi-5o d©<h£\ iiufES? 1 HI 3 ©DEC 

* RGS1 tdfeiW L T *5 ^ ^c^^B±^ Le-CHKl Sr*Su±SLa- 
CHKlt ltfll^„ 
[0 0 3 3] DEC2^*3lt5^2[HlScD^-g-T*«i, 

£«INF2£A*J<H§\ g{gCHK2£J*)JK{t*, #<Hb«BiJ 
2£#Jjfc#:#i: L-T, £{fINF2©fl-g|5;fcSLe-INF23:g 
ffl-rSo ^CDt#, mBDBC10fll2l§IS«)a«(Z«SRU 
fc«#tc«t <0 gffl Lfc^«BJ*ftLe-INFlSr-f V* y 
LfcLa-INF2Sr*grjfcS2: Ltffl^S, ^ j/^S 

WfcbfctftRU S{fCHK2?:A^ 
*ttINF2«rftjfe«-S\ ifiW^bfcHU 2 Sr«3fc*# 
tU, SmCHK2©^;fcgLe-CHK2£:gttJ-r5 0 d© 

^•teictiJ^mUT, WE»2©US?**RGS2fc*MfiL/C 
*JV>fcSfSCHK2©^g|J±^Le-CHK2S:*W±* La-CHK2 1 
LT^S. EtT, DECl*J.fctmC2«:JBV^C, 

[0 0 3 4]tm, 2@B£t&©DECl<D£-S--Cfi, 
r-Y y — ~7 LfcLe-INF2 ; §rLa-INFl h UT, £bt-, 
HU(H]<DDEClT?^Ob U fc Le-CHK 1 £r d] © DEC 1 © La-CHK 1 1 
Lt, Jill HIB irlRl^coDEClco^a^-HtTL-T, «#IN 
Fl£aj;ftLT, Le-INFl, Le-CHKl til 1" -5 . 
2lH]e^cODEC2CO^-§-T*tt, -f y —~f L/iLe-INF 
lSrLa-INF2i: LT X ffNH]©DEC2-e^ti} LfcLe-CHK2£r^ 
0©DEC2©La-CHK2i: LT, |sm&©DEC2©*& 
SSrHfrLT, «-§-INF2£tH;*JU Le-INF2, Le-CHK2£ 

y -y^gDILVT"r -f V* y -7' Lfc«-§-INF2$r^-5§-INFl 

[00 3 5] f£*0>* ttSE«-5§*lJ©*« 
tSemit, S««*fcffl^T^fcA»ofc:*s, CI© 

<DmM<DBM(omwmmt±. mse u/cig i ©hjs©^ 

[0 0 3 6] (*3©Hj6©^|fi) ±J6Lfc*«W®S5 
2 <r>%m.<T>WM\*. BU1E0 2© (a) Id^Lfcfc 5 fc, 
SHSflS©^— (T-ENC) dSENCliENC2*S3£?iJ 

<D'&%-KM-t5h<DX\ 05© (a) CtigfUftl©* — * 
??-§-<b3g (T-ENC) U (b) 



(S*©«J«ar*-t-|a-C*>«. El 5 (a) {OTc-Ti^lC, 
roHJfico^flKctJ^Ttt, 2H§ffi»©*-7K:8F-i§-<b$g 

(T-ENC) ft, mmm^&ll (INF1) fc*tLT&l©W 

wum m*wmi) ^E^jiiiro^y^&ssm 

*W (CHKl) Z4Lf&1-?>mi<On^it& (ENCl) IN 

fi tcHKi^m.^mm ufc«-§*ijsr-f y ul 

V) latlfy h Lfcflr§*iJ«:INF2i: L 

t. iNF2fc*ru-cgs2©»-^baaij (w*<taa!j 2 ) ic 

^Sg2©^y^45l3lEffi-5§-?iJ (CHK2) &±&tzn2 
©^•*Hb3§ (ENC2) ?J> $*LT:fc 9. ENCl t ENC2d s 

mmKmrnzfrxb^o ^lt, ms© (b) jc^-t- 

INF2*i J; U!CHK2^ 
[00 3 7] g{f flUJfC^Tfi, El 6 fc^-fSEfllSSRS 

(T-DEC) £J:»>E««*«:fT3. 16 
K^1"J:5K\ "©:?-*'»§§ (T-DEC) (4, 2o© 
a«K**B, -f-Jteto*), ifi«!S«*« (DEC1) teXTf 
ii«ISa*ag (DEC2) lw±0»OtnE«-g-SrtT5:6S» # 

wjfiufcss2©i«t©»t»©»fi-tiRi«fc, 

[0 0 3 8] 0 6tC*JV^"C, *"fv iimSS^-f-S (DEC 
2) {Cjb^^T, *4 y=f- (Sff) SratC^JKb, SffINF2 
£A*;«^\ S«CHK2SrWSC«#, W^k«aiJ2Sr*# 
©^©i*)^^^ UT, INF2©^g|5±* (Le-INF2) ^ 
HCWi-a. ^{-s SWSrbfcSSiftL-C, S«CHK2^A^/{f 
S«INF2Sr»*fS^ iSW^kaHU 2 

Lt, CHK2©^-§Bi:S (Le-CHK2) 5r^tUi- 
-5, i©Le-CHK2(4l/v 5 ^.^ (RGS) (CfEtt^^S, 

^©^l(H]S©^-g-T'(±. INF2©*:pi±S (La-INF 
2) 140 i:U CHK2©*BU±* (La-CHK2) t> 0 

[00 3 9] i^lC, SftINF2S:m 1 ©7=V y 
(DILV1) £riiji ^-fTSffi INF1 1 Sff CHKl h \£ftffi L 
fc«-g-^A*$*bTV^aflllS«## (DEC1) C*J^ 
^-fyf (SW) SratSBRL, SmiNFl£A;Wf 

SmCHKl^^*{f-i-, w-9-fbaai 1 w 

LT\ INFl©^g|5*S (Le-INFl) SrHtfflr 
5. SW*b\zmMl>X. S«CHKlSrA*«*» S: 

«infi*J*|3K«-§-, i8W»fc*UU l &*#<&B©i<3Jlt* 

#i: LT, CHKl©^-g|5*a (Le-CHKl) Sr^ffl-f 5 0 - 
© t # » tul5DEC2t-*J^-C©m $tl/^cLe-INF2?r-r r -l' V 

* y -y^DiLV2x-7=v y Ltcmwzm 

kVE*&&K.4MLX* *SU*«La-INFU La-CHKl<tL 

[0 0 4 0] *Lt, ±xg©DEC2i:DECl©^-^-*Q ; a$rK 
«i"5o 1-^*>*>, 2 0eW^©DEC2©«-§-C(4, rnilE 
DEClT-^m$tvfcLe-INFlt Le-CHKl -< y — 7"3gIN 
VT*a^lJS^ U-f y U*L(S-H-59SrU-INF2i L 
t, $e>}C N fu[5]©DEC2T*^i±SL.fcLe-CHK25r4-|H]©DEC 
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2<75La-CHK2£ UT, SI 1 0 g t ISl«cDDEC2C0^SSr^ 
U"C> Le-INF2> Le-CHK2£r^ffl1-3<, IHSH-, 2 0 if. 
^©DEClK)^-§-t?f±, DILV2T"rV V —7' LfcLe-IN 
F2^feU-INFltLa-CHKlSr^L> SI 1 IhI @ £ 
CKO^SSrUff UT, ^-g-INFlfctfi^U Le-INFU Le- 

Fi^m^-r-s, 

[0041] i<oj;5 ^*HJfe»^ffi<o^-g-^e}c: Xti 
[0 0 4 2] 

1 if * 5 - t * s- e 

# , «ia*j3 i tffcaii coti^p srEfiit-r 5 r t 

-T?>^a5±^^^lH]»«-§-T*ffl^5 <fc 5 Lfc*|gBJ» 



( b ) fin coiiE*o»«s<oa««it©*««**-rH 
fc»<z>B-es>5* U) tt^sffiiio^, (b) ten 2 

[H3] H 2 fcTjk ufc3HftO»1l»!ioV^-ClftWi"5fc 
[Hi 5 ] *4S9§a>JB 3 ©|OK©*tBK:BB3ti-5a6«« 

[##<0fft9l] 
DEC 

DETs SYNCt£tiUI§ 
DMUX #f»gg 
ENC «F*ffc» 
DILV 7^ l/# V 

ilv -o^y— 

MUX #S^| 
RGS 

T-DEC * — J««*B 
T-ENC JKflF-IHfcB 



[0 5] 



[ms] 



T-ENC 



INF1 



1 



I ft*** 



ENC1 



*«i*m* 



CHK1 

> 



ILV 



ENCZ 



INF2 



I 

ENCh 









I 



PYLD 



M-PAC 



ENCh 

k 



PYLD 



M-PAC 



<a) mmm 



INF1 I CHKl" 



- Kbits - 



-Kbits- 



INF1 



INF1 



ILV 

_L 

1NF2 



CHK2 
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mi) 



[19 2] 



SYNC • 



ENCh 



HEAD 



>*vr«*2- 



MUX 



T-ENC 



M-PAC 
> 



FRM 



7U-Aft 



(a) 2*<Sfl! 



ILV 



3h 



ENC2 



INF 1 
> 

CHK1 
>- 



CHK2 
>- 



| ILV 



INF2 



>IeNC2| >~ 



(a) 



CHK2 



^_T-p_E_C_ 

SflrCHKi 



amiNFi 



DEC! 



Le-INFl 



;|jLv] 



ILV 



La-INFZ 



*«1NF2 



3MTCHK2 



«*»INF1 



_a-INFl 



DILV 



Le-INFZ 



DEC2 



ft*INFZ « INF1 



H3 



<^>DECh 



r> DETs 



SYNC 



HEADfit««JC 

tpgUW/» 



-* — #*> return 



DMUX 



#*>?V7MJM82 



AOilNFI 
S0ICHK1 



(b) 




a Le-INF2 

*Hfctfl| a ^> 

^O-^ Le-CHK2 



L^-INFI 



sw 



j2fWt«M2 



a b 
(b) sfs«g 



[06] 



Le-INFZ 



> DILV2 



ftfllNFZ 
> 



DILV1 



SfflCHKl 



7 



MINFTfir 



3 

SW 



ill 



a*j«# Y a lb-inf i 



DEC 1 



K Qr- 



sw o^^ 1 



tt*wt«ja2 



sw 

***** 



A*lffl44> LG-INF2 



JH1 / SW 3ft»*HfcfiLR|l 
X/ cX 




H^INFI 
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INF 





IS 3 1 








^ 




> 





-^CHK 



(a) ft^ft»fc*3{:f*]NF£CHK£fl!>H* 



SfSINF >j 

SeCHK H 



T 



(WilNF) 
> Lo-INF 



INFCD 

mnxm. 



La-INF 

(b) mF<o*®x&z£M-tttx><omii 



CHIC ^ 



-> INF 



[H4] 



1NF1 



CHK1 



CHK2 



INF2 



DEC! 



DEC2 







bOI 




b« 




*miNFi 


SftCHKl 




*flTINF2 


5K1CHK2 




iMBCHKl 


KffilNFl 




«fflCHK2 


M1NF2 




La-INF 1 


La-CHK1 




U-INF2 


La-CHK2 










W^4fc*WJ2 






Le-WF1 


Le-CHKI 




UHNF2 


Le-CHK2 



(a) 



(c) CHK£INF£<&BB« 



SfSCHK > 



I fli#o 



susiNF 



T 



«isA*m** (SfgCHK) 
> Le-CHK 



afll b« affl b« 

DEC1 Le-ir*=1 Le-CHK 1 Le-1NF1 Le-CHK1 

\ 

Yv 



\ *RGS1 / 
ILV / 
DILV 



CHKflP 



La-CHK 

(d) CHK<Dtomxm*£.&+*1t.*><D9ML 



□EC2 



Le-INF2 Le-CHK 2 
a« bfll 

(b) 



RGS2 -A 



*RGS1 / 
/ 

/ 

DILV 



LO-INF2 Le-CHK 2 



RGS2 
4 



«4I bfl 
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im7] 



T-ENC 




7 tiain 



(a) j&Sfl 



T-DEC 

I 

gflTCHKI 

SWNF1 



DEC! 



(K4INF1 



I 



ILV 



Lo-INFI 

] 

La-INF2 



amiNF2 



MCHK2 
~l 



DILV 



Le-INF2 



DEC2 



A <B«IN 



DETs 



FCADttffiftE 



DECh 



«*INF2 ** ,NF1 



□ MUX 



Cb) Sfgffi 
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